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Q. Critically examine the role of dams in India’s water
and energy security and discuss the challenges and
opportunities for sustainable dam development
in the context of climate change. (250 words)

Approach:

> Introduction: Provide a brief overview of the
importance of dams in India’s water and energy
security.

> Body: Discuss various challenges posed by dams on
sustainable development and measures to overcome
the challenges.

> Conclusion: Summarize the key points and conclude

with a forward-looking approach.

Introduction

Dams are an important component of India’s water
and energy security, as they provide multiple benefits
such as irrigation, drinking water supply, flood control,
hydropower generation, and recreation. According to the
Central Water Commission, India has 5000+ large dams,
which together account for about 18% of the country’s
total water storage capacity and 13% of its total electricity
generation.

Body:

However, dams also pose several challenges for

sustainable development:

> Dam Failures: The risk of dam failure or breach due
to aging infrastructure, poor maintenance, design
flaws, natural hazards, or sabotage, which can cause
catastrophic floods and damage downstream.

> Impact on Natural Hydrological Cycle etc.: The
impact of dams on the natural hydrological regime,
biodiversity, sediment transport, water quality, and
aquatic ecosystems, which can affect the livelihoods
and well-being of millions of people dependent on
riverine resources.

> Effect on Climate Change: The vulnerability of dams
to the effects of climate change, such as changes
in precipitation patterns, glacier melt, droughts,
floods, and extreme events, which can affect their
performance, reliability, and safety.

> Water Conflicts: The trade-offs and conflicts between
different water users and stakeholders, especially
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in transboundary rivers, which can create political
and social tensions and hamper cooperation and
coordination.

Some of the possible measures to overcome these

challenges and harness the opportunities for sustainable

dam development:

> Adopting a risk-based approach to dam safety
management, which involves conducting regular
dam break analyses, consequence assessments, risk
evaluations, and emergency action plans for existing
and new dams.

> Implementing environmental and social safeguards for
dam projects, which include conducting environmental
impact assessments, environmental management plans,
public consultations, resettlement and rehabilitation
plans, benefit-sharing mechanisms, and grievance
redressal mechanisms.

> Enhancing the resilience and adaptability of dams to
climate change, which involves incorporating climate
change scenarios and projections into dam planning,
design, operation, and decommissioning; adopting
flexible and adaptive strategies; and promoting
climate-smart technologies and practices.

> Fostering integrated water resources management
and governance for dams, which involves considering
the trade-offs and synergies among different sectors
and objectives; engaging with diverse stakeholders and
communities; strengthening institutional capacities
and coordination; and promoting regional and
international cooperation.

Conclusion

Dams play a vital role in India’s water and energy
security. However, sustainable dam development must
address the challenges posed by climate change. By
integrating climate resilience measures, implementing
environmental flow regimes, and engaging stakeholders,
India can enhance the sustainability of dam projects and
ensure water and energy security in the face of a changing
climate.

Q. What are the main threats to biodiversity in India?
How can the concept of biodiversity hotspots help
in conserving the rich and diverse flora and fauna
of the country? (250 words)
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Approach:

> Start your answer with a brief introduction of
Biodiversity.

> Explain several threats which biodiversity in India
is facing.

> Explain how biodiversity hotspots can help in
conserving flora and fauna.

> Conclude accordingly.

Introduction:

Biodiversity is the variety and variability of life forms
at all levels of biological organization, such as genes,
species and ecosystems. Biodiversity is essential for
maintaining the ecological balance, providing ecosystem
services, supporting livelihoods and enhancing human
well-being. India is one of the megadiverse countries in
the world, with about 8% of the global biodiversity.

Body:

Biodiversity in India is facing several threats, such as:

> Habitat loss and fragmentation due to deforestation,
urbanization, mining, agriculture, infrastructure
development, etc., which reduce the area and quality
of natural habitats and create barriers for wildlife
movement and gene flow.

> Overexploitation and unsustainable use of biological
resources, such as hunting, poaching, logging, fishing,
grazing, etc., which deplete the population and
genetic diversity of species and affect their survival
and reproduction.

> Invasive alien species, such as lantana, parthenium,
water hyacinth, etc., which compete with native
species for resources, alter the habitat structure
and function, and introduce diseases and parasites.

> Pollution and climate change, which degrade the
environmental quality and affect the physiological
and behavioural responses of species to changing
temperature, precipitation, sea level, etc.

Biodiversity hotspots can help in conserving the rich

and diverse flora and fauna:

> Species Richness and Endemism:

o Biodiversity hotspots are characterized by a high
concentration of species, including many endemic
species found nowhere else in the world.

o These areas often harbor a diverse array of
plants, animals, and microorganisms, making
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them important reservoirs of genetic diversity.
By conserving hotspots, we protect these unique
and irreplaceable species.

> Habitat Preservation:

o Biodiversity hotspots encompass a variety of
ecosystems, including forests, grasslands, wetlands,
and coastal areas.

o These habitats provide essential resources and
ecosystem services necessary for the survival of
countless plant and animal species. Conserving
hotspots ensures the preservation of intact habitats,
mitigating habitat loss and fragmentation that can
lead to species decline or extinction.

> Threatened Species Protection:

o Biodiversity hotspots are often home to a significant
number of endangered and critically endangered
species.

o By focusing conservation efforts on these hotspots,
we can target specific species that are at the
greatest risk of extinction.

o Implementing protective measures such as habitat
restoration, anti-poaching initiatives, and captive
breeding programs can help safeguard these
vulnerable species.

> Ecosystem Resilience:

o Hotspots are not only important for individual
species but also for the overall health and resilience
of ecosystems.

o Theinterconnectedness of species within hotspots
creates complex ecological relationships and
contributes to ecosystem stability.

o By conserving hotspots, we help maintain the
ecological balance and functioning of these systems,
benefiting both flora and fauna.

Conclusion

Thus, by recognizing and protecting these biodiversity
hotspots, India can conserve its rich and diverse flora and
fauna and contribute to global biodiversity conservation.

Q. Discuss the environmental concerns associated
with fossil fuel based vehicles and evaluate the
effectiveness of policy initiatives in addressing
these concerns. What further steps should be
taken to mitigate the environmental impact of
fossil fuel based vehicles in India? (250 Words)
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Approach:

> Startyour answer with mentioning the environmental
concerns raised by Fossil fuel based vehicles.

> Discuss some of the policy measures taken by the
government and their effectiveness.

> Suggest some way forward measures to be taken

to mitigate the environmental impact of fossil fuel
based vehicles.

> Conclude the answer with a forward looking approach.

Introduction

Fossil fuel based vehicles are a major source of
environmental problems such as air pollution, greenhouse
gas emissions, and resource depletion. Air pollution from
vehicle exhausts can cause respiratory diseases,
cardiovascular problems, and premature deaths.
Greenhouse gas emissions from fossil fuel combustion
contribute to global warming and climate change, which
can have severe impacts on ecosystems, biodiversity, and
human well-being. Resource depletion from the extraction
and use of fossil fuels can lead to energy insecurity,
geopolitical conflicts, and environmental degradation.

Body

The government has taken several policy initiatives
to address these environmental concerns and promote
the adoption of EVs as a cleaner and more sustainable
alternative to fossil fuel based vehicles. Some of these
initiatives are:

» The National Electric Mobility Mission Plan (NEMMP)
2020, which aims to achieve 6-7 million sales of
hybrid and electric vehicles by 2020 and reduce oil
consumption by 2.5 million tonnes.

> The Faster Adoption and Manufacturing of Hybrid
and Electric Vehicles (FAME) scheme, which provides
demand incentives, supply incentives, and charging
infrastructure support for EVs.

> The National Policy on Biofuels, which mandates
blending of ethanol and biodiesel with petrol and
diesel respectively to reduce fossil fuel dependence
and emissions.

» Thelaunch of a Global Biofuels Alliance (GBA) under
India’s G20 Presidency, which seeks to facilitate
cooperation and intensify the use of sustainable
biofuels among countries.
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These policy initiatives have had some positive effects
on the EV sector in India, such as increasing the sales of
EVs, especially two-wheelers and three-wheelers; creating
a network of public charging stations; encouraging
research and development in EV technologies; and
creating awareness among consumers and manufacturers.

However, there are still many challenges and gaps that

need to be addressed to achieve a faster and wider

transition to EVs in India. Some of these are:

> Lack of adequate and affordable financing options
for EV buyers and producers.

> Lack of standardization and interoperability of charging
infrastructure across states and regions.

> Lack of sufficient domestic production capacity and
supply chain for EV components such as batteries,
motors, and power electronics.

» Lack of consumer awareness and trust in the
performance, reliability, and safety of EVs.

> Lack of coordination and integration among various
stakeholders such as central and state governments,
industry associations, civil society organisations,
academia, and media.

To overcome these challenges and mitigate the

environmental impact of fossil fuel based vehicles in

India, the following steps are suggested:

> Enhance the availability and accessibility of low-cost
loans, subsidies, tax benefits, and insurance schemes
for EV buyers and producers.

> Harmonise the technical standards and regulations
for charging infrastructure across states and regions;
promote the use of renewable energy sources for
charging; and incentivise the installation of private
charging facilities.

> Increase the domestic production capacity and supply
chain for EV components by supporting innovation,
research, skill development, quality control, and
technology transfer; reduce the dependence on
imports of critical raw materials such as lithium,
cobalt, and nickel; and promote the recycling and
reuse of batteries.

> Increase consumer awareness and trust in EVs by
conducting campaigns, demonstrations, workshops,
exhibitions, etc.; provide accurate information on
the benefits, costs, maintenance, safety, etc. of EVs;
address the range anxiety and performance issues;
and ensure adequate after-sales service and warranty.
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> Strengthen the coordination and integration among
various stakeholders by creating platforms for dialogue,
consultation, collaboration, feedback, monitoring,
evaluation, etc.; align the policies and incentives at
different levels; involve the civil society organisations,
academia, media, etc. in promoting EVs; and ensure
transparency and accountability.

Conclusion

By taking these steps, India can accelerate its
transition to EVs and reduce its environmental impact
from fossil fuel based vehicles. This will not only help
India achieve its national goals of energy security,
economic growth, and social welfare but also contribute
to its global commitments of climate action under the
Paris Agreement.

Q. What constitutes air pollution, particularly in the
context of stubble burning? What measures can
be implemented to mitigate its effects? (250
words)

Approach:

> Start by defining the term Air Pollution and stubble
burning.

> Mention how stubble burning leads to air pollution.

> Mention the remedial measures to be taken along
with examples.

> Conclude by summarizing the key points of your
answer.

Introduction:

Air pollution, defined as the presence of harmful
substances in the atmosphere, poses a significant threat
to human health, the environment, and overall
well-being.

Stubble burning, a process of setting on fire the straw
stubble, left after the harvesting of grains, like paddy,
wheat, etc. adds to the problem of air pollution.

Body:

Air Pollution from Stubble Burning:

»> Particulate Matter (PM): Stubble burning releases
fine particulate matter (PM2.5 and PM10) into the air,
leading to respiratory problems and reduced visibility.

> Greenhouse Gases: Stubble burning emits greenhouse
gases such as carbon dioxide (CO,) and methane (CH,),
contributing to climate change.
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> Toxic Gases: Harmful gases like nitrogen oxides (NOx)
and sulfur dioxide (SO,) are released, posing health
risks and causing acid rain. These can also form
secondary aerosols and ozone.

> Reduced Air Quality: Stubble burning collectively
deteriorates air quality, resulting in smog formation
and poor visibility. India’s current Air Quality Index
(AQl) stands at 80 (MODERATE) but can drop to POOR
or VERY POOR levels during the peak burning season.

Mitigation Measures:

> Alternate Farming Practices: Encouraging farmers to
adopt practices like no-till farming, direct seeding, or
crop residue management reduces the need for stubble
burning, benefiting soil health and crop productivity.

> Mechanization: Promoting modern machineries like
Happy Seeder and balers for residue management
ensures cleaner disposal of crop residues.

> Subsidies and Incentives: Financial incentives and
subsidies can alleviate economic pressures driving
stubble burning. For instance, a 2019 scheme to
provide 2,400 rupees per acre for not burning stubble
was proposed but not implemented due to funding
constraints.

> Awareness and Education: Mass media, social media,
workshops, and expert demonstrations are tools to
educate farmers about the harmful effects of stubble
burning and the benefits of alternative practices.

> Legal Enforcement: Strictly enforcing regulations and
penalties for stubble burning, with satellite or drone
monitoring, fines, imprisonment, or withholding
subsidies for violators.

> Crop Diversification: Encouraging farmers to diversify
crops can reduce paddy straw concentration, a major
contributor to stubble burning.

Conclusion:

Air pollution, particularly from stubble burning,
threatens public health and the environment. Mitigation
efforts must encompass changes in agricultural practices,
economic incentives, awareness campaigns, and stringent
legal measures to combat this pressing issue and enhance
air quality in affected regions.

Q. How can Environmental Impact Assessment (EIA)
contribute to balancing economic development
goals with pollution abatement strategies?
(150 Word)

drishti



5 MAINS MARATHON 2024 (ENVIRONMENT)

Approach:
> Write a brief introduction about the Environmental
Impact Assessment.

> Highlight the role of EIA as making a balance between
economic development and pollution control i.e.
contribution to sustainable development.

» Write a conclusion.

Introduction:

Environmental Impact Assessment (EIA) is a systematic
process of evaluating the potential environmental impacts
of a proposed project or activity before it is implemented.
In India, it is a mandatory requirement for certain
categories of projects, as defined by the Ministry of
Environment, Forest and Climate Change (MoEF&CC).

Body

Contribution to Sustainable Development:

> EIAguides Sustainable Practices: By evaluating potential
environmental consequences, EIA encourages the
adoption of sustainable practices in project design.
This ensures that economic development aligns with
long-term environmental sustainability.

o For Example, EIAs for wind and solar power
projects ensure minimal land use and disruption
to biodiversity.

> Incorporation of Green Technologies: Recommendations
from EIA often lead to the integration of environmentally
friendly technologies, such as renewable energy sources
and cleaner production methods, fostering economic
growth without compromising the environment.

> Informed Decision-Making: EIA provides decision-
makers with a comprehensive understanding of
the trade-offs between economic benefits and
environmental costs. This awareness enables the
formulation of development plans that prioritize
pollution abatement, achieving a balanced approach.

> Mitigation Measures for Pollution Abatement: EIA
identifies specific measures to mitigate environmental
impacts, such as pollution control technologies or the
establishment of effluent treatment plants.

o For Example, Common Effluent Treatment Plants
(CETPs) are recommended in ElAs for industrial
clusters. These plants treat wastewater to
prevent industrial waste from polluting rivers and
groundwater, protecting public health and aquatic
ecosystems.
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> Innovative Solutions: The incorporation of pollution
abatement measures guided by EIA not only addresses
environmental concerns but also stimulates the
development of innovative solutions, contributing
to economic growth.

o For Example, EIA-guided development of eco-
friendly industrial parks showcases the synergy
between economic development and pollution
abatement. These parks incorporate sustainable
technologies, waste management systems, and
green infrastructure.

Conclusion

EIAis not just an environmental compliance tool, but
a strategic instrument for achieving harmonious
development. By promoting informed decision-making,
pollution prevention, public participation, and sustainable
resource management, EIAs can pave the way for a future
where economic progress goes hand-in-hand with
environmental well-being.
Q. Environmental Impact Assessment (EIA) reconciles
the need for economic growth with environmental
preservation. Comment. (250 Words)

Approach:

> Give a brief Introduction to Environmental Impact
Assessment (EIA).

> Discuss the role of Environmental Impact
Assessment (EIA) in reconciling economic growth
with environmental preservation.

> Discuss the shortcomings of Environmental Impact
Assessment (EIA) in India.

> Conclude suitably.

Introduction :

The EIA, as defined by the United Nations Environment
Programme (UNEP), is a crucial tool for assessing the
environmental consequences of projects before they are
executed. It involves comparing project alternatives,
predicting environmental impacts, and formulating
mitigation strategies. It isissued under the Environmental
(Protection) Act, 1986.

Body :

Role of EIA in reconciling economic growth with
environmental preservation :
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» Comprehensive Evaluation: EIA systematically assesses
the potential environmental impacts of proposed
projects, providing decision-makers with crucial
information to balance economic development goals
with environmental concerns.

> Informed Decision-Making: By quantifying
environmental consequences such as pollution and
habitat destruction, EIA enables policymakers to
make informed decisions that minimize negative
impacts on the environment while still promoting
economic growth.

To determine which projects need a full or partial
assessment study.

y

Decides which impacts are necessary to be assessed.
This is done based on legal requirements, international
conventions, expert knowledge and public engagement.
This stage also finds out alternate solutions

y

To predict and identifies the environmental impacts of
the proposed project and also elaborates on the alternatives

/

The decision on whether the project is to be given
approval or not and if it is to be given, under what conditions

The stages of EIA process

> Stakeholder Engagement: EIA involves stakeholders,
including local communities and environmental
advocates, in the decision-making process. This
participatory approach ensures that diverse perspectives
are considered and environmental interests are
safeguarded.

> Mitigation Measures: EIA recommends mitigation
measures and alternative approaches to minimize
environmental harm. For example, it may suggest the
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use of cleaner technologies or the preservation of
ecologically sensitive areas, allowing for sustainable
development practices.

Promotion of Sustainable Development: By integrating
environmental considerations into project design, EIA
promotes sustainable development that balances
economic, environmental, and social priorities.

The shortcomings of Environmental Impact Assessment
(EIA) in India include:

>

A Time-Consuming Process: The EIA process, which
is sometimes excessively focused on scientific
investigation, takes time and causes project delays.

Limited Public Participation: While EIA regulations
mandate public consultation, meaningful participation
by affected communities and stakeholders may be
lacking.

Inadequate Baseline Data: EIA often relies on baseline
data to assess environmental impacts accurately.
However, in many cases, baseline data in India may
be incomplete or outdated, leading to inaccuracies
in impact assessments.

Political Interference: There have been instances of
political interference in the EIA process, where decisions
may be influenced by vested interests rather than
scientific evidence or environmental considerations.

To improve the Environmental Impact Assessment (EIA)
process in India, several measures can be undertaken:

>

>

Independent Review and Monitoring: An independent
regulator could help ensure a more equitable balance
between development and environmental preservation.

o Conduct regular monitoring and evaluation of
approved projects to assess compliance with
mitigation measures and environmental regulations.

Utilize Technology to Enhance Data Collection and
Analysis: Invest in comprehensive data collection and
analysis methods to ensure accurate baseline data
and robust impact assessments.

O This may involve conducting thorough environmental
surveys and utilizing advanced technologies such
as remote sensing and GIS.

Transparency and Public Participation: Increase
transparency in the EIA process by making project
documents and decisions easily accessible to the public.

o Encourage active participation of stakeholders,
including local communities, NGOs, and experts,
through public consultations, hearings, and feedback
mechanisms.
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> Continuous Improvement and Learning: Foster a
culture of continuous improvement and learning
within the EIA community by sharing best practices,
lessons learned, and success stories.

Conclusion :

By providing decision-makers with information about
the potential environmental impacts of development
activities and promoting stakeholder engagement and
mitigation measures, EIA will help ensure that economic
growth is pursued in a manner that is environmentally
sustainable and socially responsible.

Q. Investigate the factors contributing to the
escalation of plastic pollution in the IHR (Indian
Himalayan Region). What steps need to be taken
to mitigate the crisis in the region? (250 words)

Approach:

> Startthe answer with a discussion that sets a context
for the question.

> Analyze the factors contributing to the escalation
of plastic pollution in the IHR (Indian Himalayan
Region).

> Suggest steps need to be taken to mitigate the
crisis in the region

> Conclude suitably.

Introduction :

The Indian Himalayan Region (IHR) is a critical source
of water in the subcontinent, feeding a number of major
rivers of India including the Indus, Ganges, and
Brahmaputra river systems. Unscientific plastic disposal
is causing soil and water pollution in the IHR and impacting
its biodiversity, which is having an adverse impact on the
freshwater sources that communities downstream depend
on.

Body :

Reasons Behind Rising Plastic Pollution in IHR :

> Poor Waste Collection Infrastructure: Reports from
NITI Aayog and the World Bank estimate that the IHR
now generates more than five to eight million metric
tons of waste annually. Uttarakhand and Himachal
Pradesh have witnessed more than 400 million tourists
since 2010 and are among the worst-performing states
when it comes to solid waste management.
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o Poor waste collection and infrastructure leads to
more than 60% of waste being dumped, burned, or
swept downstream into key rivers like the Ganga,
Yamuna, and Sutlej.

Heavy Influx of Tourists and Single-Use Products:
With more travel options via road, train, and air,
tourists are increasingly flocking to Himalayan states.
Additionally, they visit more remote rural destinations
and trekking routes.

o Their urban consumption patterns influence local
residents to procure and sell packaged FMCGs,
Polyethylene Terephthalate (PET) bottles, and
single-use plastics to meet the large demand
generated by the tourism, food, and hospitality
sectors. This leads to widespread littering, dumping,
and burning of waste in and around tourist areas.

Lack of Reach of Extended Producer Responsibility
(EPR): Even though the Ministry of Environment, Forest
and Climate Change has mandated FMCG brands to
set up and support reverse logistics for their plastic
waste as a part of their EPR mandate under the Plastic
Waste Management Rules 2016, most brands do not
invest in reverse logistics in hilly areas due to the high
cost of collection.

o Moreover, many of the products available in these
villages are produced by local brands, which do
not have the capacity to invest in reverse logistics.
Tourists carry products by the more popular brands
with them, and the waste they leave behind does
not get collected or recycled.

Lack of Policy Enforcement and Convergence:
Waste collection in the IHR is sporadic, and waste is
immediately dumped either at designated sites that
lack environmental clearance or directly downhill and
in rivers. Informal waste pickers and scrap dealers
play a major role in material recovery, but only for
high-value materials such as PET plastic, metals,
cardboard, and glass.

o Additionally, such waste picking remains limited to
urban and tourist areas. It doesn’t help that most
gram panchayats and village or block development
officers are ill-equipped to handle the exponentially
increasing waste generation by local and floating
populations.

Inadequate Funding Capacity: Anotherimportant factor

to be noted is that the per capita amount provided

by the central government to gram panchayats under
the Swachh Bharat Mission-Gramin guidelines is

drishti



8 MAINS MARATHON 2024 (ENVIRONMENT)

insufficient to meet the expensesin hilly areas due to
the widely spread-out population and difficult terrain
as compared to villages in the plains, which have a
much higher population density.

> Social Stigma and Informal Livelihoods: There is a
social stigma attached to working with waste as a
means of livelihood. In most urban areas, informal
migrant workers are involved in waste collection and
segregation. However, rural areas do not attract these
migrant workers, further exacerbating the crisis which
calls for urgent redressal on a war footing.

Steps Required to Mitigate the Plastic Crisis in IHR :

> Plugging Data Gaps: Data gaps in terms of the quantum
and quality of waste being generated in the Indian
Himalayan Region States should be plugged in.

o Convergence in existing schemes such as SBM,
the Mahatma Gandhi National Rural Employment
Guarantee Act, 2005 and the Finance Commission’s
grants could be used to create the infrastructure,
maintain and run operations.

> Ensuring Sufficient Investments: The systemic nature
of the problem implies that no singular institution
or stakeholder can be held responsible for it. There
is certainly an urgent need to solve the waste
management problem in the IHR, but the current
efforts in this direction are not commensurate with
the scale of the issue.

o The Swachh Bharat Kosh Trust set up to facilitate
the channelization of philanthropic contributions
and corporate social responsibility funds towards
this cause could also be used to augment resources.

> Adopting State-Specific Initiatives: States across the
IHR have also been taking various initiatives including
enacting laws to curb this menace which need to be
adopted by other States also. For Instance,

o Himachal Pradesh has a buy-back policy for non-
recyclable and single-use plastic waste since 2019.

o Sikkim banned packaged mineral water use in
January 2022 and has a fairly robust regulatory
system.

> Devolving Powers to Local Bodies: Though local bodies
are the pivot of the waste management system in
the country, a commensurate devolution of power
to them is still a work in progress.

o The value of the EPR (Extended Producer
Responsibility) certificate which is earned by a
PIBO (Producers, Importers, and Brand owners)
inthe IHR could be higher than one earned in the
rest of the country for every ton of plastic waste
processed.
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Conclusion :

The vision for the Indian Himalayan Region should
extend beyond mere waste management to embrace a
paradigm shift towards a circular economy that values
conservation, sustainability, and resilience. By embracing
innovation, inclusivity, and a shared commitment to
environmental stewardship, India can safeguard the
precious freshwater sources and biodiversity of the
Himalayas for generations to come.

Q. Critically assess the future prospects of the United
Nations Framework Convention on Climate Change
(UNFCCC) in the context of evolving global climate
change scenarios. (250 Words)

Approach:

> Startthe answer by introducing the United Nations
Framework Convention on Climate Change (UNFCCC).

> Critically assess the future prospects of the United
Nations Framework Convention on Climate Change
(UNFccCQ).

> Discuss the above aspects in the context of evolving
global climate change scenarios.

> Conclude suitably.

Introduction:

The United Nations Framework Convention on
Climate Change (UNFCCC) was established in 1992 with
the objective of stabilizing greenhouse gas concentrations
in the atmosphere to prevent dangerous anthropogenic
interference with the climate system.

Body:

Challenges Faced by UNFCCC:
> Complexity of International Negotiations:

o Negotiations involve diverse stakeholders with
differing interests and priorities, leading to complex
and protracted processes.

o Achieving consensus among nearly 200 member
countries with varied economic, social, and political
contexts is challenging.

> Limited Efficacy of Current Commitments:

o The commitments made under the UNFCCC,
such as the Paris Agreement, fall short of what is
required to limit global warming to 1.5°C above
pre-industrial levels.

drishti



9 MAINS MARATHON 2024 (ENVIRONMENT)

o Many countries are not meeting their emission
reduction targets as highlighted in the Emissions
Gap Report, undermining the effectiveness of the
agreement.
» Lack of Enforcement Mechanisms:

o The UNFCCC lacks robust enforcement mechanisms,
relying instead on voluntary compliance and peer
pressure.

o This allows some countries to evade responsibility
or prioritize short-term economic interests over
climate action.

> Financing Climate Action:

o Insufficient funding for climate change adaptation
and mitigation efforts, particularly in developing
countries, hinders progress.

o Mobilizing adequate financial resources such as
Green Climate Fund remains a major challenge,
despite commitments made by developed nations.

Opportunities for Improvement:

> Advancements in Climate Science and Technology:

o Ongoing advancements in climate science provide
a better understanding of the impacts of climate
change and potential mitigation strategies.

o Technological innovations, such as renewable
energy technologies and carbon capture and
storage, offer solutions for reducing emissions.

> Increasing Public Awareness and Activism:

> Growing public awareness and concern about climate
change are putting pressure on governments and
businesses to take action.

> Grassroots movements, youth activism, and initiatives
like Fridays for Future are driving momentum for
climate action.

> Integration of Climate Action with Sustainable
Development Goals (SDGs):

o Aligning climate action with broader development
objectives outlined in the SDGs can garner support
from a wider range of stakeholders.

o Co-benefits of climate action, such as improved
public health, biodiversity conservation, and
poverty reduction, can incentivize participation.

> Global Collaboration and Partnerships:

o Enhanced collaboration between governments,
international organizations, civil society, and the
private sector can facilitate collective action.

www.drishtiias.com/eng

o Initiatives like the Climate Action Summit and
COP conferences provide platforms for dialogue,
knowledge-sharing, and partnerships.

> Transition to a Green Economy:

o Promoting investments in clean energy, sustainable
infrastructure, and low-carbon technologies can
drive economic growth while reducing emissions.

o Green financing mechanisms, such as carbon pricing
and green bonds, can incentivize investments in
climate-resilient projects.

Conclusion:

The future prospects of the UNFCCC in addressing
global climate change depend on its ability to overcome
challenges and leverage opportunities for improvement.
While the complexities of international negotiations and
the inadequacy of current commitments pose significant
hurdles, advancements in climate science and technology,
increasing public awareness and activism, integration
with sustainable development goals, global collaboration,
and transitioning to a green economy offer pathways for
progress.

Q. Discuss the causes, consequences, and global
efforts to mitigate ozone depletion. How can
international cooperation address this
environmental challenge effectively? (250 Words)

Approach:

> Start the answer by introducing the Ozone Depletion.
> Discuss the causes, consequences, and global efforts
to mitigate ozone depletion.

> Highlight the international cooperation to address
this environmental challenge.

> Conclude suitably.

Introduction:

Ozone depletion refers to the thinning of the ozone
layer in the Earth’s stratosphere, primarily due to the
release of ozone-depleting substances (ODS) such as
chlorofluorocarbons (CFCs), halons, and other industrial
chemicals. This phenomenon poses significant threats to
human health, ecosystems, and the environment.

Body:
Causes of Ozone Depletion:
> Ozone-Depleting Substances (ODS):

o Industrial chemicals like CFCs, halons, and methyl
bromide are the primary culprits.

drishti



10 MAINS MARATHON 2024 (ENVIRONMENT)

o These substances release chlorine and bromine
atoms when they reach the stratosphere, which
break down ozone molecules.

> Human Activities:

o Industrial processes, aerosol sprays, air conditioning,
and refrigeration systems release ODS into the
atmosphere.

> Natural Factors:

o Volcanic eruptions and solar flares can also
contribute to ozone depletion, though to a lesser
extent compared to human activities.

Consequences of Ozone Depletion:
> Increased UV Radiation:

o Thinning of the ozone layer allows more ultraviolet
(UV) radiation to reach the Earth’s surface, leading
to higher rates of skin cancer, cataracts, and
weakened immune systems in humans.

» Impact on Ecosystems:

o UV radiation harms phytoplankton, marine
ecosystems, crops, and forests, affecting biodiversity
and food security.

> Climate Change:

o 0Ozone depletion can influence climate patterns,
contributing to shifts in temperature, precipitation,
and atmospheric circulation.

> Economic Impacts:

o Agriculture, fisheries, and tourism sectors can
suffer due to the effects of increased UV radiation
on crops, marine life, and tourist destinations.

Global Efforts to Mitigate Ozone Depletion:
> Montreal Protocol:

o Adopted in 1987, the Montreal Protocol is an
international treaty aimed at phasing out the
production and use of ODS. It has been highly
successful, leading to the phase-out of 99% of
ODS globally.

> Subsequent Amendments:

o Several amendments have strengthened the
Montreal Protocol, accelerating the phase-out
of additional ODS and providing financial and
technological assistance to developing countries.

o Kigali Amendment: An extension of the Montreal
Protocol, aimed at phasing down hydrofluorocarbons
(HFCs), potent greenhouse gases.
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» Research and Innovation:

o Continued research into ozone depletion and
alternatives to ODS has led to the development of
ozone-friendly technologies and practices.

» Public Awareness:

O Education campaigns have raised awareness about
the importance of protecting the ozone layer,
encouraging individuals and industries to adopt
ozone-friendly practices.

International Cooperation for Effective Mitigation:
> Global Collaboration:

o The Montreal Protocol demonstrates the
effectiveness of international cooperation in
addressing environmental challenges.

o Ozone Hole Recovery: The Antarctic ozone
hole is showing signs of recovery, indicating the
effectiveness of international efforts in mitigating
ozone depletion.

> Technology Transfer:

o Developed countries have provided financial and
technological assistance to developing countries to
support their transition away from ODS, promoting
equitable participation in ozone protection efforts.

> Monitoring and Compliance:

o International organizations such as the United
Nations Environment Programme (UNEP) and
the World Meteorological Organization (WMO)
monitor ODS emissions and ensure compliance
with treaty obligations.

> Adaptation and Resilience:

o Efforts to mitigate ozone depletion should be
integrated with broader strategies for climate
adaptation and resilience, recognizing the
interconnectedness of environmental challenges.

Conclusion:

Ozone depletion remains a significant environmental
challenge with far-reaching consequences for human
health, ecosystems, and the climate. However, global
efforts such as the Montreal Protocol demonstrate the
potential for international cooperation to effectively
mitigate this threat. By continuing to collaborate, innovate,
and raise public awareness, the international community
can protect the ozone layer and safeguard the planet for
future generations.
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Q. Discuss the significance of ecological hotspots in
biodiversity conservation. Examine the challenges
and strategies for their preservation in the context
of climate change. (250 Words)

Approach:

> Start the answer by introducing the Ecological
Hotspots.

> lllustrate the significance of ecological hotspots in
biodiversity conservation.

> Evaluate the challenges and strategies for their
preservation in the context of climate change.

> Conclude suitably.

Introduction:

Ecological hotspots are regions exhibiting exceptional
concentrations of endemic species and high overall species
¢ richness. Around the world, 36 areas qualify as hotspots.
Their intact habitats represent just 2.5% of Earth’s land
¢ surface, but they support more than half of the world’s
plant species as endemics. Protecting ecological hotspots
is essential for preserving species diversity, ecosystem
¢ functions, and the services they provide to humanity.

Body:

Significance of Ecological Hotspots
> Biodiversity Hotspots:

o These regions harbor a disproportionately high
number of species, making them crucial for global
biodiversity conservation.

o Forinstance, the Western Ghats in India are one of
the world’s biodiversity hotspots, hosting numerous
endemic species.

> Ecosystem Services:

o Ecological hotspots provide essential ecosystem
services such as carbon sequestration, water
purification, and climate regulation, benefiting
both local communities and global populations.

> Genetic Diversity:

o These areas often contain unique genetic resources
vital for agricultural and pharmaceutical industries.
o For example, the Amazon rainforest is a reservoir
of genetic diversity that can potentially lead to
breakthroughs in medicine and crop improvement.
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Challenges Facing Ecological Hotspots:
> Climate Change:

o Rapid climate change poses a significant threat
to ecological hotspots, altering temperature and
precipitation patterns, disrupting habitats, and
triggering species migrations.

o For instance, coral bleaching in the Great Barrier
Reef is attributed to rising sea temperatures.

> Habitat Destruction:

O Human activities such as deforestation, urbanization,
and industrialization continue to degrade and
fragment habitats in ecological hotspots, leading
to loss of biodiversity.

o The conversion of forests into agricultural land
in the Amazon basin exemplifies this challenge.

> Invasive Species:

o Introduction of non-native species disrupts native
ecosystems, outcompeting local species and altering
ecosystem dynamics.

o The spread of invasive plants like Lantana camara
in the Western Ghats poses a threat to native flora
and fauna.

Strategies for Preservation:
> Protected Areas:

o Establishing and effectively managing protected
areas is crucial for preserving ecological hotspots.

o National parks, wildlife sanctuaries, and biosphere
reserves offer legal protection to biodiversity-rich
areas.

o For example, the Sundarbans National Park in
India protects the world’s largest mangrove forest.

» Community Participation:
o Involving local communities in conservation efforts

enhances sustainability and ensures the protection
of ecological hotspots.

o Community-based initiatives like ecotourism
provide alternative livelihoods while promoting
conservation.

o Anexample is the community-managed forests in
Madagascar, which have helped conserve unique
biodiversity.

> Climate Resilience Strategies:

o Implementing climate-resilient conservation
measures such as habitat restoration, assisted
migration of species, and creation of ecological
corridors can help mitigate the impacts of climate
change on ecological hotspots.
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o Projects like the Great Green Wall in Africa aim
to combat desertification and biodiversity loss.

> International Cooperation:

o Collaboration among nations and international
organizations is essential for conserving
transboundary ecological hotspots.

o Agreements such as the Convention on Biological
Diversity facilitate cooperation in biodiversity
conservation.

o The Mesoamerican Biological Corridor initiative
involves multiple countries in Central America to
protect biodiversity.

Conclusion:

Ecological hotspots are invaluable reservoirs of
biodiversity and ecosystem services, but they face
numerous challenges, particularly in the context of climate
change. However, with strategic conservation efforts
focusing on protected areas, community participation,
climate resilience, and international cooperation, these
vital ecosystems can be preserved for future generations.

Q. Discuss the principles and potential benefits of
Zero Budget Natural Farming for sustainable
agriculture in India, considering both ecological
and economic aspects. (150 words)
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> Natural Inputs:
o Jeevamrit: Utilization of microbial culture to enrich
the soil with beneficial microorganisms.
O Beejamrit: Seed treatment with natural solutions to
enhance seed germination and resistance to pests.

o Acchadana(Mulching): Application of organic
matter to cover soil, retain moisture, suppress
weeds, and enhance fertility.

o Whapasa: This condition refers to the presence of
both air and water molecules in the soil, which in
turn helps decrease the need for irrigation.

> Promoting Biodiversity:

o Intercropping: Growing multiple crops together
to create a diverse ecosystem, promoting natural
pest control, and improving soil health.

> Focus on Soil Health:

o Composting: Recycling organic waste into nutrient-
rich compost to improve soil structure and fertility.

o Crop Residue Management: Incorporating crop
residues into the soil to enhance organic matter
content and soil health.

Approach:

> Introduce with Zero Budget Natural Farming
> Mention key principles of ZBNF

> Delveintoits potential benefits in ecological as well
as economical context.

> Conclude suitably.

Introduction:

Zero Budget Natural Farming is an agricultural
practice that promotes sustainable farming methods with
minimal external inputs and costs.
> Thetoolkit of ZBNF was developed by Subhash Palekar

in the 1990’s.
> It has gained significant attention in recent years

due to its potential benefits for both ecological and

economic sustainability.

Body:
Principles of Zero Budget Natural Farming:
» No Chemicals: Avoidance of chemical fertilizers,

pesticides, and herbicides to maintain soil and
environmental health.

N~

by

COMPONENTS OF

NATURAL FARMING

Beejamrit

Potential Benefits of Zero Budget Natural Farming:
> Ecological Benefits:

o Improved Soil Health: ZBNF’s focus on organic inputs
and microbial activity can improve soil structure,
water-holding capacity, and nutrient availability,
leading to healthier and more productive soils.

o Reduced Environmental Pollution: By eliminating
the use of synthetic chemicals, ZBNF can reduce
water, air, and soil pollution, contributing to a
cleaner and more sustainable environment.

o Biodiversity Conservation: The promotion of diverse
crop varieties and the integration of livestock in
ZBNF systems can help preserve biodiversity and
support ecosystem services, such as pollination
and pest control.
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o Climate Resilience: ZBNF practices, such as
mulching and water conservation, can enhance the
resilience of agricultural systems to the impacts
of climate change, such as droughts and extreme
weather events.

» Economic Benefits:

O Reduced Input Costs: By relying on locally available
materials and eliminating the need for expensive
chemical inputs, ZBNF can significantly reduce
the production costs for farmers, increasing their
net income.

o Reduced Dependency on External Inputs: ZBNF’s
emphasis on self-reliance and the use of on-farm
resources reduces the dependence on external
inputs, which can be subject to price fluctuations
and supply disruptions.

o Market Opportunities: The growing demand for
organic and sustainable agricultural products can
provide ZBNF farmers with access to premium
markets and higher prices for their produce.

O Long-term Sustainability: ZBNF’s focus on
maintaining soil fertility and promoting biodiversity
can contribute to the long-term sustainability of
agricultural systems, ensuring food security and
economic stability for farmers.

Conclusion:

ZBNF has shown promising results in some regions
like Himachal Pradesh (Prakritik Kheti Khushhal Kisan
Yojana). By embracing ZBNF as a sustainable agricultural
approach, India can pave the way for a more
environmentally friendly, economically viable, and
socially equitable food production system, ensuring the
well-being of both people and the planet.

Q. Climate change and biodiversity loss are intricately
linked. Discuss potential solutions for addressing
both challenges simultaneously. (150 words)

Approach:

> Introduce with the twin challenge of climate change
and biodiversity loss

> Give linkage of climate change and biodiversity loss

> Delve into solutions for addressing both challenges
simultaneously

> Conclude positively.
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Introduction:

Climate change and biodiversity loss are intricately
linked, forming a vicious cycle. A warming planet disrupts
ecosystems, while biodiversity loss weakens the resilience
of natural systems to climate change impacts. Addressing
these twin challenges is vital to ensure the health and
well-being of our planet and all its inhabitants.

Body:

Linkage of Climate change and Biodiversity Loss

> Habitat Loss and Fragmentation: Climate change is
causing shifts in temperature, precipitation patterns,
and sea levels, leading to the loss and fragmentation
of habitats essential for various species.

o For instance, the melting of Arctic sea ice is
threatening the survival of polar bears.

> Disruption of Ecological Processes: Climate change
is disrupting ecological processes and relationships
between species, impacting biodiversity.
o For example, the case of the monarch butterfly
migration in North America.

> Extreme Weather Events: The increasing frequency
and intensity of extreme weather events, such as
heatwaves, droughts, and storms, pose significant
threats to biodiversity.

o The 2019-2020 bushfires in Australia, exacerbated
by climate change, resulted in the loss of an
estimated 1-3 billion animals and the potential
extinction of several species.

> Ocean Acidification: The absorption of excess carbon
dioxide from the atmosphere by oceans is causing
ocean acidification, which is detrimental to marine
ecosystems and biodiversity.

o The Great Barrier Reef in Australia has experienced
extensive coral bleaching recently due to rising
ocean temperatures and acidification.

Solutions for Addressing both Challenges Simultaneously:

> Marine Rewilding: Establishing large-scale Marine
Protected Areas (MPAs) with minimal human activity
to allow apex predators like sharks and whales to
return, restoring ecological balance and promoting
healthy fish populations.

o Example: Raja Ampat MPA in Indonesia has seen
increased fish stocks and coral reef health.

> Urban Green Infrastructure: Create networks of green
spaces like parks, green roofs, and vertical gardens to
cool cities, improve air quality, and provide habitats
for urban wildlife.
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o Example: Mumbai’s Miyawaki Forests at Chembur’s
Bhakti Park.

> Biomimicry for Sustainable Infrastructure: Biomimicry
can lead to the development of energy-efficient
buildings, water-harvesting systems, and natural
cooling techniques, reducing the environmental
footprint of infrastructure development.

o Additionally, these projects can be designed to
integrate with existing ecosystems, minimizing
disruption to biodiversity.

> Biocultural Conservation: By incorporating knowledge
of indigenous communities into conservation efforts,
we can develop more effective and culturally sensitive
strategies for tackling climate change and protecting
biodiversity.

o Example: The Satoyama Initiative in Japan.

> Biodiversity Focused Carbon Offset: Developing
biodiversity-focused carbon offset programs and
markets, which incentivize the conservation and
restoration of ecosystems.

o Example: The “Rimba Raya Biodiversity Reserve”
in Indonesia is a REDD+ project that generates
carbon credits while protecting biodiversity.

Conclusion:

By implementing these solutions that leverage India’s
unique strengths and local contexts, we can create a win-
win situation for both climate change mitigation and
biodiversity conservation, ensuring a more sustainable
future for the nation.

Q. As human settlements expand and encroach on
wildlife habitats, conflicts between humans and
wild animals are increasing. Suggest measures for
promoting coexistence between humans and
wildlife. (250 words)

Approach:
> Introduce by highlighting the gravity of human-
wildlife conflict

> Give factors responsible for rising human-Animal
conflict

> Suggest measures for human-animal coexistence

> Conclude suitably.

Introduction:

The harmonious balance between human settlements
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and wildlife is under strain. In India, Government data
for 2022-23 recorded more than 8,800 wild animal
attacks.

> This escalating tension jeopardizes not only public
safety but also the very existence of countless animal
species.

Body:

Rising Human-Animal Conflict:

> Habitat Loss and Fragmentation: As human settlements
expand, natural habitats are being destroyed or
fragmented, forcing wildlife to venture into human-
dominated areas in search of food, water, and
shelter. This increases the likelihood of human-wildlife
encounters and conflicts.

o The construction of the Mumbai-Ahmedabad High
Speed Railway Project has led to concerns about
the loss of habitats and disturbance of wildlife
corridors, potentially increasing human-animal
conflicts in the region.

> Climate Change and Environmental Degradation:
Climate change and environmental degradation are
altering habitats and disrupting the natural behavior
and migration patterns of wildlife, leading them to
venture into human-inhabited areas in search of
resources.

o Elephants, wildebeests and zebras are leaving
Hwange National Park in Zimbabwe to escape the
drought conditions in the southern African nation.

> Agricultural Expansion and Crop Raiding: As agricultural
activities expand into wildlife habitats, crop-raiding by
animals becomes more frequent, leading to retaliation
from farmers and conflicts with wildlife.

o InIndia’s northeast states like Assam, the expansion
of tea plantations and agricultural activities has led
toincreased instances of elephant raids on crops.

> Human Attitudes and Lack of Awareness: In some
cases, negative attitudes towards wildlife, lack of
awareness about their ecological importance, and
misconceptions about their behavior can contribute
to conflicts and retaliatory actions against animals.

Measures for Human-Animal Coexistence:

> Landscape-Level Planning:

o Habitat Corridors: Establishing crucial habitat
corridors that connect fragmented habitats,
allowing for wildlife movement without conflict
with human settlements.
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(o]

Urban Planning: Integrating green spaces and
wildlife corridors into urban planning to create
wildlife-friendly cities.

Mitigating Human-Wildlife Conflict:

o

Non-lethal Deterrents: Utilize fencing, guard
animals (livestock guardian dogs), and scare tactics
(lights, sounds) to deter wildlife from entering
human settlements.

Compensation Schemes: Develop schemes to
compensate for livestock predation or crop damage
caused by wildlife, reducing resentment towards
wildlife.

Community Engagement and Education:

o]

Awareness Programs: Educating local communities
through Forest Officials about the importance of
wildlife conservation and coexistence strategies.
This can foster a sense of responsibility and
reduce fear.
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o Ecotourism and Livelihood Opportunities:
Promoting ecotourism ventures that generate
revenue for local communities, creating a vested
interest in wildlife conservation.

> Leveraging Technological Advancements:

o Wildlife Monitoring: Utilize camera traps, drones,
and other technologies to track wildlife movements
and predict potential conflict zones.

o Early Warning Systems: Developing early
warning systems to alert local communities about
approaching wildlife, allowing for preventive
measures.

Conclusion:

By implementing a combination of habitat
conservation, sustainable land-use practices, public
awareness, and effective conflict management strategies,
we can pave the way for a harmonious coexistence
between humans and wildlife.
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